Summary. A comparison of the ultrastructural aspects of step 12 spermatids from both normal and testosterone-supplemented, hypophysectomized rams (for 15 or 20 days) indicated a hierarchy of the morphogenetic factors implicated in postacrosomal cytoplasm differentiation. The first factor was a modification of the nuclear nucleoprotein composition, followed by modifications in the structure of the nuclear envelope and then by a backward displacement of the postnuclear band and associated perinuclear ring. The postnuclear band was directly involved in the close apposition of the plasma membrane and the cytoplasmic organelles of the spermatid postacrosomal region.
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Introduction.
In a great variety of species, the postacrosomal cytoplasm has been described at the ultrastructural level as a differentiated part of the sperm head (Fawcett, 1970 ; Jones, 1970 Franklin et al., 1970 ; Gordon, 1972 ; Flechon, 1975 ; Bedford, 1974 ; Bustos-Obregon et al., 1975) . Its formation during spermiogenesis has received incomplete attention (Sandoz, 1970 ; Lalli, 1972) , and therefore the morphogenetic factors influencing its differentiation are not fully understood (Fawcett et al., 1971) .
In a preceding paper we demonstrated that the differentiation of the organelles of that region occurred during step 12 of normal ram spermiogenesis, following removal of lysine-rich proteins from the nucleus (Courtens and Loir, 1975b Courtens and Loir (1975a) for visualization of lysine residues. The steps of spermiogenesis were evaluated from the descriptions of Clermont and Leblond (1955) and Courtens (1978) .
Results.
A. Control rams.
The differentiation of the postacrosomal cytoplasm in normal ram has been described in detail elsewhere (Courtens and Loir, 1975b (fig. 3) ; c) the perinuclear ring-membranous tube-postnuclear band unit had slipped backwards along the nuclear envelope during step 12 (fig. 3) (fig. 5 ).
In some defective cells the membranous tube previously described (see paragraph b) was only linked to the postnuclear band ( fig. 4) (Courtens and Loir, 1975b) .
The present observations of a small number of defective step 12 spermatids in H--f-testosterone rams indicate that endocrine conditions do not seem to be directly involved in this abnormal cell differentiation since most of the oldest spermatids are normal in appearance.
The constant association of the plasma membrane with both the postnuclear band and the perinuclear ring in normal spermatids, and the general association of a membranous tore with these same two organelles in defective spermatids, suggest that the membranous tore we observed is a part of the plasma membrane. This supposedly broken and rearranged part of the plasma membrane displays a great affinity for the two organelles. The backward migration of the postnuclear band -membranous tube -perinuclear ring unit along a modifying nuclear envelope facing the nucleus, whose contents are also being modified (Courtens and Loir, 1975 0 ) , suggests that the most important events in the differentiation of the postacrosomal cytoplasm may be (i) the nuclear loss of lysine-rich proteins, (ii) modifications in the structure (Sandoz, 1974) or composition (Courtens and Loir, 1975) (Rattner and Brinkley, 1972) migrates backwards only when attached to the postnuclear band by a portion of membrane.
Thus, the morphogenetic role hypothetically played by the perinuclear ring (Fawcett et al., 1971 ; Dym and Cavicchia, 1978) (Toyama, 1975) . Whatever may be the forces acting on the spermatid plasma membrane, it appears that the postacrosomal lamina, which was previously considered as a differentiation of the inner leaflet of the plasma membrane (Fawcett, 1970) , is in fact a cytoplasmic organelle. Its appearance, as well as that of the perinuclear substance, occur in a cytoplasmic region devoid of any endoplasmic reticulum and separated from the ribosome-rich cytoplasm fraction (mainly the posterior cytoplasm : Dym and Cavicchia, 1978) by the postnuclear band. This apparition would reflect the morphogenetic organization of previously synthesized protein molecules.
In conclusion, the main factors influencing postacrosomal cytoplasm morphogenesis seem to be modifications of the spermatid nuclear content as well as changes in structure, composition and position of the nuclear envelope. The postnuclear band which slips backwards along the modifying nuclear envelope causes the plasma membrane to be closely apposed on the postacrosomal lamina, and forces the perinuclear ring and its associated manchette backwards.
